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1. I n t roduct ion  
Among the various problems encountered during 
the purification of hog spleen acid deoxyribonuclease 
(DNase II), the most puzzling was the presence of a 
non-specific phosphodiesterase ctivity so firmly bound 
to DNase II that all attempts of chromatographic or 
electrophoretic separation failed [ 1 ]. 
Recently, in the case of the beef spleen enzyme, a
separation of these two activities on CM-cellulose after 
thermal treatment at 60 ° was reported [2], whereas the 
same treatment resulted in an inactivation of phospho- 
diesterase when applied to the sheep spleen enzyme 
[3,4]. 
In this report, we present evidence that for hog 
spleen DNase II, such a treatment did not allow either 
separation or inactivation of its phosphodiesterase c- 
tivity. 
A constant ratio DNase II/phosphodiesterase was 
observed in our homogeneous, electrophoretically pure 
preparations. 
2. Methods  
DNase II and acid RNase were assayed according 
to Bernard] et al. [5], by measuring the liberation of 
acid-soluble oligonucleotides. The specific activity of 
DNase II was calculated by dividing the activity by the 
A2aonm of the enzyme solution. 
Non-specific phosphodiesterase was estimated by 
hydrolysis of Ca(bis [p.nitrophenyl] phosphate), accord- 
ing to Hodes etal. [6]. 
Acid phosphomonoesterase was determined accord- 
ing to Chersi etal. [7], using Na2(p-nitrophenyl phos- 
phate) as the substrate. 
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Fig. 1. First chromatography of DNase II on CM-cellulose. 
- - :  A280 rim; x ...... x: DNase II activity; o ...... o: phospho- 
diesterase activity. 
3. Resul ts  
Except when indicated, all purifications-operations 
were performed at 4 ° . 
3.1. Preparation o f  crude DNase H 
103 kg of hog spleen were processed by batches 
of 7 -8  kg, to obtain the so-called "crude nuclease II" 
of the Bernardi's method [8]. 
3.2. Thermal treatment 
The crude DNase II (2650 g) was dissolved in cold 
water. After clarification by centrifugation at 10,000 
g, the solution was dialysed overnight against water 
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Fig. 2. Chromatography  on  DEAE-Sephadex  A-50.  - - :  
A28o  nm;  x ...... x: DNase II act iv i ty ;  o ...... o :phosphod ies ter -  
ase act iv i ty .  
and centrifuged again at 10,000 g. The supernatant 
(5600 ml) was adjusted at pH 4.50; aliquots of 250 
ml were heated for 60 min at 60 °, then they were 
pooled and dialysed overnight against 0.05 M ammo- 
nium acetate buffer, pH 6.00 (AAB). 
3.3. First CM-cellulose chromatography 
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Fig. 4. Chromatography  o f  the 2nd  DNase II component  on  
CM-Sephadex  C-50.  : A28o  nm;  . . . . . .  : mo lar i ty  o f  
PPB; x ...... x: DNase II act iv i ty ;  o ...... 0: phosphod ies terase  ac- 
act iv i ty.  
on a 9 X 97 cm CM-cellulose column equilibrated with 
0.05 M AAB. Most of the DNase II was eluted by in- 
creasing the molarity of AAB to 0.40; 50 ml fractions 
were collected. The elution peak presented dissym- 
metry; in addition to DNase II it contained the three 
other acid hydrolases (fig. 1). 
3.4. DEAE-Sephadex A-50 chromatography 
Fractions of the preceding step, with DNase spec- 
ific activity higher than 70, were pooled (3870 ml), 
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Fig. 3. Chromatography  on  hydroxyapat i te .  : A28o  nm;  
. . . . . .  : mo lar i ty  o f  PPB; x ...... x: DNase II act iv i ty ;  o ...... o: 
phosphod ies terase  act iv i ty .  
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Fig. 5. Chromatography  o f  the 2nd  DNase II component  on  
CM-cel lulose. : A2a0 nm;  . . . . . .  : mo lar i ty  o f  AAR;  
x ...... x: DNase II act iv i ty ;  o ...... o: phosphod ies terase  act iv i ty .  
42 
Volume 12, number 1 FEBS LETTERS 
Table 1 
Chromatographic purification of hog spleen acid deoxyribonuclease. 
December 1970 
Purification step DNase II 
Total act. Specific act. 
Phosphodiesterase Acid RNase Acid phosphomono- 
esterase 
Total act. Total act. Total act. 
Crude DNase II: 
- before thermal treatment 534,780 3 
- after thermal treatment 452,500 6.7 
Cm-cetlulose (lst chromatog) 255,486 110 
DEAE-Sephadex A-50 131,200 118 
Hydroxyapatite: 
- fr. 202-218 (lst component) 52,992 307 
- fr. 246-265 (2nd component) 52,898 331 
• CM-Sephadex C-50 31,200 339 
250,200 64,960 2,837 
212,400 63,200 2,645 
26,535 8,720 63 
12,050 4,735 50 
5,935 0 0 
5,087 0 0 
3,060 0 0 
dialysed against water, lyophilized and dissolved in 
0.05 M potassium phosphate buffer pH 6.80 (PPB). 
The resulting solution was chromatographed on a 
9.2 × 97.5 cm DEAE-Sephadex A-50 column equi- 
librated with 0.05 M PPB; 50 ml fractions were 
collected. Elution of all acid hydrolases occurred with- 
out changing the PPB molarity. The elution peak was 
not symmetric (fig. 2). 
3.5. Hydroxyapatite chromatography 
Fractions with a specific activity higher than 110 
were pooled (1730 ml) and loaded on a 4.6 X 44 cm 
hydroxyapatite column equilibrated with 0.05 M PPB. 
Inactive proteins were eluted with 0.10 M PPB. DNase 
II elution was carried out with a concave PPB gradient 
(0.10-0.50 M) devised according to Wren [9] ; 50 ml 
fractions were collected. DNase II activity was distrib- 
uted between two components, each of which showed 
phosphodiesterase activity, but was free of  acid RNase 
and phosphomonoesterase (fig.3). 
3.6. CM-Sephadex C-50 chromatography 
Fractions 246-265 of the preceding step (2nd com- 
ponent) were dialysed against 0.05 M PPB and run on 
a 3 X 80 cm CM-Sephadex C-50 column equilibrated 
with 0.05 M PPB. Elution with a linear PPB gradient 
resulted in a symmetrical peak of DNase II, with a rath- 
er constant ratio DNase II/phosphodiesterase (fig. 4). 
A rechromatography on CM-cellulose of an aliquot 
of the central part of this peak, with elution by a linear 
AAB gradient (0.12-0.50 M), confirmed the simulta- 
neous presence of both activities in a constant ratio 
(fig. 5). 
4.  D iscuss ion  
The main results of the whole purification have 
been gathered in table 1. The specific activity of 339 
obtained after CM-Sephadex is in good agreement with 
the value reported by Bernardi for its purest prepara- 
tions (350). An identical value was obtained after 
rechromatography of fractions 202-218 from hydro- 
xyapatite (1 st component), first on hydroxyapatite, 
then on CM-Sephadex C-50. Again a constant ratio 
DNase II/phosphodiesterase was obtained (ca. 10). 
For both components, the sedimentation coefficient 
determined in a sucrose gradient was 3.4 + 0.1. No dif- 
ferences were observed for the sedimentation rates of 
DNase II phosphodiesterase activities. No separation of 
these activities could be observed when both com- 
ponents were submitted to polyacrylamide gel elec- 
trophoresis. It is thus confirmed that, even if the two 
activities belong to different proteins, they cannot be 
separated by conventional techniques. 
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